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~ The analytical. results are included in Tables 1 through 4 A total of ten d1screte momtormg wells were sampled from
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organic.compounds {(VOCs), tatal organic carbon (TOC), oxidation-reductionpotential (ORPY, pH bromide tracer,

S _nitrate, sulfate, and d1ssolved gases Also discussed belowis the groundwater gradient.
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B-Sand Results

§

VOCs: The average trichloroethene (TCE) concentrations from wells (IRZMWOQ01A, IRZMWQ002A, and
IRZMWO003A) located within the core of the plume (defined as concentrations exceeding 10,000 micrograms
per liter [ug/1.]) is 12,033 pg/l.. The average TCE concentrations from wells located within the core of the
plume with screens installed in the Lower B-Sand (IRZMWO001B, IRZMWO002B, and IRZMWO003B) is 2,147
pg/L. TCE concentration from wells (IRZB0081, IRZB0095, IRZMWO004, and IRZMW005) located outside
the core of the plume (between 5,000 and 10,000 pg/L) is 6,750 pg/L. In general, TCE detected from these
monitoring wells are consistent with historic concentrations detected in these areas at the Site.

Degradation product cis-1,2-dichloroethene (cis-1,2-DCE) was detected at three of the ten monitoring wells
(IRZMWOQ001B, IRZMWO002A, and IRZMWO002B). Concentrations of cis-1,2-DCE ranged between 54 and
660 pg/l.. Vinyl chloride was not detected at the monitoring wells above the reporting limit.

Total Organic Carbon (TOC): The average TOC concentration from the wells monitored is 5.7 milligrams
per liter (mg/L.). This is consistent with historic concentrations detected at the Site. With the exception of
IRZMWOQ02A, the baseline TOC concentrations from specific wells ranged from 2.6 to 5.8 mg/L.. The TOC
at IRZMWOO2A is higher at 21.8 mg/l.. The target TOC concentration after amendment of carbohydrate
solution is between 100 and 500 mg/L in the monitoring wells and 1,000 to 10,000 mg/L in the amendment
points.

Oxidation Reduction Potential (ORP): The average ORP level from the wells monitored is 129 millivolts
(mV). This is consistent with historic levels observed at the Site. With the exception of monitoring well
IRZMWOQ02A, baseline ORP values ranged from 40.8 to 280.4 mV. The ORP at IRZMWO0O02A is —140.7
mV. The lower ORP is likely a result of the higher TOC observed at this well. The target ORP level after
amendment of carbohydrate solution is less than -150 mV.

pH: The average pH from the wells monitored is 6.9. This is consistent with historic levels observed at the
Site. The pH from specific wells ranged from 6.68 to 7.13.

Bromide Tracer: The average bromide concentration from the wells monitored is 1.3 mg/L.. In general,
concentrations were below 1.0 mg/l., with the exception of three wells (IRZMWO01A, IRZMWO002A, and
IRZMWOQ03A). These wells are located within the hydraulic test area and the higher concentrations are most
likely due to the bromide tracer added during the test. Well IRZMWOOI1A is located approximately 15 feet
downgradient of the amendment point used to add the tracer. Bromide concentration from this well prior to
the tracer test was 1.7 mg/L. (March 5, 2003). After 8 months, the concentration has doubled to 3.6 mg/L.
(October 30, 2003). This is a good indication that the tracer has traveled approximately 15 feet in 8 months,
which is consistent with the estimated groundwater velocity calculated during the hydraulic test’ (between 17
and 27 feet per year). Well IRZMWOO02A is located approximately 11 feet downgradient and 3 feet cross
gradient of the amendment point used to add the tracer. Bromide concentration detected from this well was
2.3 mg/L.. This is a new well and no previous data is available for comparison; however, the result is higher
compared to the average bromide concentration. The higher concentration is most likely due to the bromide
tracer test and indicates an influence in the downgradient and lateral direction. Well IRZMWOO03A is located
approximately 35 feet downgradient and 15 feet cross gradient of the amendment point. Bromide
concentration detected from this well was 1.1 mg/I.. This is a new well and no previous data is available for
comparison; however, the result is similar to baseline concentration of other wells nearby. Based on the
concentration, the bromide tracer has not influenced this downgradient area.

Nitrate and Sulfate: The average nitrate and sulfate concentrations are 7.5 and 64 mg/L, respectively. This is
generally consistent with historic concentrations detected at the Site. Nitrate concentrations from specific

> ARCADIS, 2002. Hydraulic Test Results — Former C-6 Facility. October 24.
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wells ranged from 0.13 to 13.6 mg/L.. In general, concentrations were greater then 1.0 mg/L, with the
exception of well IRZMWOO2A. Nitrate concentration from this well was 0.13 mg/L.. The reduced
concentrations may be an indication that nitrate reduction is currently occurring at the well location as a result
of the higher TOC level (this well also had an ORP of —140 mV). Sulfate concentrations ranged from 38.6 to
98 mg/l..

Dissolved Gases: The average methane, ethane, and ethene concentrations are 2.1, 0.31, and 0.58 pg/L,
respectively. Methane concentrations from specific wells ranged from <0.2 to 6.0 pug/L.. Ethane
concentrations ranged from 0.038 to 1.34 pg/l.. Ethene concentrations ranged from 0.023 to 3.25 ug/l.. Itis
important to note that higher methane, ethane, and ethene concentrations were detected from wells
IRZMWO002A and IRZMWO002B. This is likely in part a result of higher TOC levels detected at these well
locations.

C-Sand Results

§

VOCs: TCE concentrations from wells located within the treatment area (CMWO026 and IRZCMWO003) were
detected at 1,200 and 2,900 pg/l.. Concentrations at these locations are lower than anticipated. The
anticipated concentration is at or above 5,000 pg/L..

TCE concentrations in downgradient monitoring wells IRZCMW002, CMW002, and CMWO001 were
measured at 4,600, 460, and less than 120 pg/L, respectively. Monitoring well IRZCMWO002 was placed
slightly outside of the anticipated 5,000 ug/I. isocontour line for TCE. Groundwater in upgradient
monitoring well IRZCMWO001 detected TCE at a concentration of 1,300 pg/l.. These are new wells and no
previous data are available for comparison, however, results from the upgradient and downgradient wells are
consistent with historic concentrations detected at the Site. In addition, results from these monitoring wells
bound the target remediation area of 5,000 pg/L.

Degradation product cis-1,2-DCE was detected at one of the six monitoring wells (IRZCMWO001).
Concentration of cis-1,2-DCE was detected at 22 pug/l.. Vinyl chloride was not detected at the monitoring
wells above the reporting limit.

TOC: The average TOC concentration from the wells monitored is 3.7 mg/L.. This is consistent with historic
concentrations detected at the Site. With the exception of CMWO002, the baseline TOC concentrations from
specific wells ranged from 2.0 to 3.9 mg/L.. The TOC at CMWQ02 is higher at 8.0 mg/I..

ORP: The average ORP level from the wells monitored is 78 mV. This is consistent with historic levels
observed at the Site. With the exception of CMWO001, the baseline ORP levels from specific wells ranged
from 34 to 188 mV. The ORP at CMW0O01 is lower at —120 mV. The target ORP level after amendment of
carbohydrate solution is less than -150 mV.

pH: The average pH from the wells monitored is 7.0. This is consistent with historic levels observed at the
Site. The pH from specific wells ranged from 6.80 to 7.20.

Bromide Tracer: The average bromide concentration from the wells monitored is 0.6 mg/L.. This is consistent
with historic concentrations detected at the Site. Bromide concentrations from specific wells ranged from
0.24 t0 0.97 mg/L..

Nitrate and Sulfate: The average nitrate and sulfate concentrations are 3.6 and 51.8 mg/L, respectively. This
is consistent with historic concentrations detected at the Site. In general, concentrations of nitrate were
greater than 1.0 mg/L, with the exception of well CMWO0O02. The nitrate concentration from this well was
below the laboratory reporting limit. The low concentration may be an indication that nitrate reduction is
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currently occurring at the well location as a result of the higher TOC level in the groundwater. Sulfate
concentrations ranged from 34.2 to 84.9 mg/1..

§ Dissolved Gases: The average methane, ethane, and ethene concentrations are 1.5, 0.61, and 0.94 pg/L.,
respectively. Methane concentrations from specific wells ranged from 0.3 to 4.8 pg/L.. Ethane
concentrations from specific wells ranged from 0.11 to 1.54 pg/L.. Ethene concentrations ranged from 0.04 to
2.34 pg/l.. Itis important to note that higher methane, ethane, and ethene concentrations were detected from
wells CMW001 and CMWO002. This is likely in part a result of higher TOC and lower ORP levels detected at
these well locations.

Groundwater Gradient

A groundwater contour map for the B- and C-Sand is illustrated on Figures 3 and 4, respectively. For both zones,
groundwater appears to flow to the southeast at a gradient of 0.001. The flow direction and gradient is generally
consistent with historic site data. Based on this gradient and the hydraulic conductivities calculated during the
hydraulic test, the groundwater velocity for the B-Sand is between 12 and 19 feet per year. This velocity is consistent
with the bromide tracer data. No data is currently available for the C-Sand since hydraulic test has not been conducted
nor a tracer has been added in the C-Sand. However, using published hydraulic conductivity values* between 10™ and
10" cm/sec for silty sand, gradient of 0.001, and porosity of 319%, the estimated range of velocity is between 3 and 30
feet per year. This velocity will be further evaluated with the bromide tracer.

Recommendations
No recommendation is proposed at this time. The first injection is anticipated to occur in February 2004.

Tables:

1- Field Parameter Results

2- Inorganic Analytical Results

3- Volatile Organic Compound Analytical Results
4- Permanent Gas Analytical Results

Figures:

1- Site Location

2- Amendment Point and Monitoring Well Locations

3- Groundwater Contours for B-Sand — Baseline Sampling Event, October 2003
4- Groundwater Contours for C-Sand — Baseline Sampling Event, October 2003

* Groundwater, 1979. Freeze and Cherry.

BOE-C6-0008896



BOE-C6-0008897



Table 1. Field Parameter Results
Former Building 2 Area, Former Boeing C-6 Facility

Screened Well Sample Depth to Dissolved Oxidati.on Temperature Specific Ferrous Hydrogen
Well Number Zone Group Date Water pH Oxygen Reduction ©0) Conductance Iron (mg/L) Sulfide
(feet) (mg/L) Potential (mV) (mS/cm) (mg/L)
IRZB0081 Zone B A 10/9/2003 64.53 6.71 5.11 144.4 21.56 1,563 Too Silty Too Silty
IRZB0095 A 10/7/2003 64.59 7.00 5.62 83.7 23.09 1,435 1.3 0.0
IRZMWO01A A 10/30/2003 68.05 6.68 4.79 245.9 21.85 2,354 0.0 0.0
IRZMWO001B A 10/30/2003 67.98 6.83 6.20 159.6 21.83 1,254 1.0 0.0
IRZMWO02A A 10/30/2003 67.98 6.80 3.14 -140.7 22.06 1,852 2.0 5.0
IRZMW002B A 10/30/2003 68.07 6.78 4.10 110.3 21.73 1,125 Too Silty Too Silty
IRZMWO005 A 10/9/2003 64.44 7.13 5.33 40.8 21.64 1,591 0.0 0.0
IRZMWO03A B 10/31/2003 68.21 6.77 4.03 210.3 25.67 1,761 Too Silty Too Silty
IRZMWO003B B 10/31/2003 68.24 6.82 4.98 280.4 23.28 1,154 Too Silty Too Silty
IRZMW004 C 10/7/2003 64.84 7.00 4.76 152.9 22.52 1,449 0.0 0.0
CMWO026 Zone C A 10/7/2003 63.38 7.15 4.51 34.0 22.31 965 0.0 0.0
IRZCMWO003 B 10/7/2003 63.58 7.20 2.73 133.5 22.78 951 0.0 0.0
IRZCMW002 C 10/8/2003 67.78 6.98 2.37 188.5 21.44 888 0.0 0.0
CMW001 C 10/9/2003 66.81 6.80 2.59 -120.00 23.29 948 0.0 0.5
CMWO002 C 10/8/2003 65.29 6.91 2.17 514 22.95 788 0.0 0.0
IRZCMWO001 D 10/8/2003 63.65 7.13 4.22 183.0 21.66 1,219 0.0 0.0
EPA Analytical Method N/A N/A N/A N/A N/A N/A N/A N/A
Notes:
Group A: wells located within the estimated injection area
Group B: wells located at the estimated edge of the injection area
Group C: wells located downgradient of the treatment area
Group D: wells located upgradient of the treatment area
mg/L. - milligrams per liter
mV - millivolts
°C - degrees Celcius
mS/cm - millisiemens per centimeter
NA - Not applicable
Page 1 of 1
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Former Building 2 Area, Boeing C-6 Facility

Table 2. Inorganic Analytical Results

Screened Well Sample Bromide Chloride Total Iron Dissolved Total Nitrate . Sulfate Total Organid
Well Number| = e Group | Date (mg/L) (mg/) mey | M meyry  |imrite me/L) o) Carbon
(mg/L) (mg/L) (mg/L)
IRZB0081 Zone B A 10/9/2003 0.94 348 25.00 0.05 1.40 8.50 <1.0 43.8 5.8
IRZB009S A 10/7/2003 0.85 320 3.30 0.05 0.78 7.20 <1.0 38.6 3.0
IRZMWOO01A A 10/30/2003 3.6 615 6.8 0.019 0.247 13.6 <1.0 88.6 5.0
IRZMW001B A 10/30/2003 0.73 218 2.9 0.020 0.0907 5.8 <0.50 98.0 3.8
IRZMWO002A A 10/30/2003 2.3 444 13.4 3.6 3.71 0.13 <1.0 77.8 21.8
IRZMWO002B A 10/30/2003 0.94 220 11.7 0.15 0317 6.9 0.21 B 80.9 4.1
IRZMW005 A 10/9/2003 0.97 358 25.00 0.05 1.40 8.50 <1.0 43.8 3.9
IRZMWO003A B 10/31/2003 1.1 465 5.6 0.0069 B 0.117 9.6 <1.0 48.3 2.6
IRZMW003B B 10/31/2003 0.69 240 8.1 0.051 0.237 6.3 <0.50 77.9 3.8
IRZMW004 C 10/7/2003 0.89 338 4.80 0.01 0.30 8.10 <1.0 41.2 3.1
CMW026 Zone C A 10/7/2003 0.55 215 1.70 0.01 0.09 2.80 <1.0 34.2 2.0
IRZCMW003 B 10/7/2003 0.51 191 1.10 0.02 0.16 1.60 <1.0 49.8 2.0
IRZCMW002 C 10/8/2003 0.37 150 0.23 0.10 0.04 2.50 <0.50 62.5 3.2
CMW001 C 10/9/2003 0.97 358 2.50 0.02 0.10 8.60 <1.0 41.6 3.9
CMW002 C 10/8/2003 0.24 110 0.63 0.21 0.13 ND <0.50 84.9 8.0
IRZCMW001 D 10/8/2003 0.73 275 1.90 0.01 0.04 2.70 <1.0 37.7 3.3
EPA Analytical Method 300.0A 300.0A 60108 6010A 60108 300.0A 300.0A 300.0A 9060
Notes:
Group A: wells located within the estimated injection area
Group B: wells located at the estimated edge of the injection area
Group C: wells located downgradient of the treatment area
Group D: wells located upgradient of the treatment area
<1.0 - Not detected above indicated reporting limit
J - Method blank contamination. The method blank contains the target analyte at a reportable level.
B - estimated result less than reporting limit
Page 1 of 1
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Table 3. Volatile Organic Compound Analytical Results

Former Building 2 Area, Boeing C-6 Facility

Well Number| Sereened | Well | Sample Acetone | Chlorobenzene | Chloroform | 1,1-DCA LI-DCE | cis-1,2-DCE “é‘::)ﬂ;‘:’ Tricloroethene C:l‘:é:k
Zone Group Date (/L) (/L) (/L) (Tke/L) (/L) (Tke/L) (e (/L) (mg/L)
TRZB0081 Zone B A 10/9/2003 <1,700 <170 50J <170 63J <170 <170 6,500 <170
IRZB0095 A 10/7/2003 <1,200 <120 150 <120 497 <120 150 5,800 <120
IRZMWOO1A A 10/30/2003 <5,000 <500 <500 <500 <500 <500 <500 11,000 <500
IRZMW001B A 10/30/2003 <1,200 <120 <120 <120 50J 54 <120 4,800 <120
IRZMWOO02A A 10/30/2003 <1,200 <120 <120 <120 63J 660 <120 5,100 <120
IRZMWO002B A 10/30/2003 73)JB <12 <12 <12 85J 80 <12 640 <12
IRZMWO005 A 10/9/2003 <1,700 <170 56J <170 75 <170 <170 6,000 <170
IRZMWO003A B 10/31/2003] 3,200 JB <500 <500 <500 180 J <500 <500 20,000 <500
IRZMWO003B B 10/31/2003 130 JB <25 <25 <25 19) <25 <25 1,000 <25
TRZMWO004 C 10/7/2003 <2,500 <250 110J <250 81) <250 <250 8,700 <250
CMW026 Zone C A 10/7/2003 <250 <25 21J) <25 65 <25 <25 1,200 <25
IRZCMWO003 B 10/7/2003 <1,000 <100 36J <100 83J <100 89J 2,900 <100
IRZCMWO002 C 10/8/2003 <1,000 <100 36 <100 39 <100 <100 4,600 <100
CMW001 C 10/9/2003 <1,200 7,300 60J <120 <120 <120 <120 <120 <120
CMWO002 C 10/8/2003 <1,000 3,600 <100 <100 <100 <100 <100 460 <100
IRZCMWO001 D 10/8/2003 210 <62 76 13) 350 22) <62 1,300 <62
EPA Analytical Method 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B
Notes:
Group A: wells located within the estimated injection area
Group B: wells located at the estimated edge of the injection area
Group C: wells located downgradient of the treatment area
Group D: wells located upgradient of the treatment area
DCA - dichloroethane
DCE - dichloroethene
< - not detected above indicated reporting limit
J - estimated result less than reporting limit
JB - acetone detected at 11 Ilg/L. in trip blank
Ilg/L - micrograms per liter
Page 1 of 1
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Table 4. Permanent Gas Analytical Results
Former Building 2 Area, Boeing C-6 Facility

Well Number Screened Well Sample D(I)S;;;‘:ld g:‘;:i(:; Nitrogen | Methane Ethane Ethene
Zone Group Date (mg/L) (mg/L) (mg/L) (Tg/L) (ng/L) (ng/L)
IRZB0081 Zone B A 10/9/2003 3.70 16.9 12.6 <0.2 60 110
IRZB0095 A 10/7/2003 2.67 14.0 8.7 <0.2 50 80
IRZMWOO01A A 10/30/2003 1.16 274 10.0 29 72 51
IRZMW001B A 10/30/2003 4.05 21.2 12.4 0.4 38 23
IRZMWO002A A 10/30/2003 0.62 39.1 8.7 4.0 1,172 3,250
IRZMW002B A 10/30/2003 3.38 16.6 16.1 6.0 1,344 2,051
IRZMWO005 A 10/9/2003 4.97 16.3 14.0 <0.2 60 70
IRZMWOO03A B 10/31/2003 3.06 25.3 15.6 0.5 169 96
IRZMWO003B B 10/31/2003 3.65 18.4 11.5 0.7 87 81
IRZMW004 C 10/7/2003 2.74 15.3 8.4 0.3 50 60
CMWO026 Zone C A 10/7/2003 247 6.7 14.8 0.9 520 40
IRZCMWO003 B 10/7/2003 1.11 7.1 12.1 1.6 950 880
IRZCMWO002 C 10/8/2003 0.94 7.2 15.2 0.6 430 1,210
CMWO001 C 10/9/2003 1.74 9.1 13.4 4.8 1,540 2,340
CMWO002 C 10/8/2003 248 11.4 16.1 0.9 141 1041
IRZCMWO001 D 10/8/2003 3.10 13.2 14.9 0.3 110 180
Analytical Method RSK 175 | RSK 175 | RSK 175 | RSK 175 | RSK 175 | RSK 175
Notes:
Group A: wells located within the estimated injection area
Group B: wells located at the estimated edge of the injection area
Group C: wells located downgradient of the treatment area
Group D: wells located upgradient of the treatment area
mg/L - milligrams per liter
Io/1. - micrograms per liter
ng/L - nanograms per liter
<0.2 - Not detected above indicated reporting limit
Page 1 of 1
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